The paper describes the changes in Czech economy in the period between 1970 and 2010 from the macroeconomic perspective. It is based on the detailed study of sources and uses of gross domestic product with respect to labour inputs. Used data sources come from recently published historical data on GDP combined with the data of oi cial statistics. The paper should provide an analysis of the main determinants of growth based on output and expenditure approach to GDP and employment including the industrial analysis of labour productivity. In this paper labour productivity is estimated as the ratio of gross value added in the constant prices over the input used. As we have the data of total employment in full time equivalent we used them as the only possible labour input for the productivity analysis for the period in question.
Introduction
Economic development can be described in several ways and currently the most common approach is based on the System of National Accounts (SNA). Since SNA is a very complex and complicated system it is usually not available for historical data. Therefore, only gross domestic product (GDP) -which is the most important indicator refl ecting economic development of a country -is widely used. GDP can be simply interpreted as a sum of fi nal products (goods and services) produced in a country on annual or quarterly basis. This simplifi ed defi nition means that the production process described by created gross valued added plus net taxes on products equals the fi nal use covering fi nal consumption expenditures, gross capital formation and net exports. It has to correspond to income approach constituted by compensation of employees, operating surplus and net taxes on production. The creation and use of gross domestic product is connected with the defi nition of residents and economic territory, more detailed defi nition can be found in ESA 1995. GDP is suitable for studying productivity and less suitable for studying living standard. In any case, every analysis needs comparable time series. One of the most important issues of modern statistics is the incomparability of indicators in time or between countries. The same problem appears in macroeconomic statistics 1 . Nowadays, only some of developed countries can offer time series of (at least) GDP before 1990 and mainly post-communist countries offer data starting after 1995. As society is getting more complicated and more tied by an increasing number of laws, directives, regulation etc., statistics is used for administrative purposes rather than for analyses 2 . Reasonably, the emphasis of statistical offi ces facing budgetary cuts is put on the most demanded issues requested by the most powerful users (ECB, EUROSTAT) instead of the most important ones (universities and research centres). The situation of macroeconomic statistics in the Czech Republic is slightly better than in other post-communist countries and after the revision of national accounts in 2012; its data starts in 1990. However, when analysing a long term development of the country, data for more than 30 or 40 years are necessary. The increased number of questions relating to the development of the Czech Republic before 1990 3 led us to prepare a consistent set of macroeconomic indicators fully compatible with the offi cial data of the Czech Statistical Offi ce (CZSO) 4 . In the following sections we would like to show main macroeconomic tendencies that can be discovered from the reconstructed time series. We also present a rough international comparison while we fully realize all the diffi culties. Section 3 offers general descriptions of main tendencies and a rough international comparison. A detailed look at the production side of the economy (value added and employment) is discussed in Section 4. Section 5 describes Czech economy from the expenditure side while households and investments are also compared with selected western countries.
Methodology
The data starting before 1990 were prepared by our research team at the Department of Economic Statistics at the University of Economics in Prague in cooperation with the Czech Statistical Offi ce. The development of our methodology was strongly infl uenced by Arvay (1992) and the methodology described in statistical yearbooks (FSO, 1991) . It has to be said honestly that such a large project couldn't be successful without senior experts' consults 5 . 1 Unfortunately this is intensifi ed by frequent changes of SNA standards. Even ESA 1995 is not fully implemented because since 2014 a new standard with substantial changes ESA 2010 should be implemented.
2 As an example we can point out the so-called Maastricht treaty criterions. Government defi cit, debt, interest rates, consumer price index.
3 The fi rst GDP estimates for the Czechoslovakia were published by Nachtigal (1991) . However, he used the simplifi ed methodology of transformation to estimate the GDP for Czechoslovakia. There were some discussions mainly about the value of external trade, investments, non-market industries etc. It is not the aim of this paper to present detailed methodology which is thoroughly described in . The key issue is a full consistency of our estimates with the offi cial data of the Czech Statistical Offi ce starting in 1990. The data allow such consistency and therefore the analysis is possible. All the data prepared by our team originate from data published during socialism on sources and uses of National Income. The published symmetric input-output tables (SIOTs) for the Czech Socialist Republic (1973 Republic ( , 1987 and for Czechoslovakia (1973, 1987) represent key indicators. The SIOTs offered a detailed structure of the economy and introduced a lot of information that was hidden to us before. When using this data, we had to face the following diffi culties:
a. The originally used System of Balances of National Economy (SBNE) is not consistent with national accounts. Therefore we had to provide bridge tables for transformation of data from SBNE into SNA. While SBNE was covering 6 only the so-called productive sphere, SNA covers all economic players and moreover it includes many methodical adjustments and imputations.
b. The Czech Socialist Republic was a part of Czechoslovakia and sometimes it was hard to fi nd enough data for separate states (the Czech and Slovak Republics).
c. The change of regime in 1989 and further quick abandoning of SBNE and implementation of SNA caused data inconsistencies and a break in time series.
d. In 2002, a catastrophic fl ood completely destroyed the Czech Statistical Offi ce and lots of data were inevitably lost.
Even SBNE offered a detailed description of the economy; the core part called Material Product System (MPS) was used for economic development assessment. The key indicator, national income, differed from the presently used gross national income (GNI). This indicator described the value added given by the production process of selected productive industries (the so called productive sphere) and it was based on the net principle (consumption of fi xed capital was subtracted). In the currently used GNI primary transfers like dividends and interest with the rest of the world are taken into account and this is very far from the MPS national income (NIMPS). GNI is precisely defi ned in ESA 1995 but it can be simply described as GDP plus net primary incomes 7 with non-residents. Detailed overview of all the adjustments of MPS data can be found in but it is clear that due to the nature of these adjustments that the nominal value of GDP has to be higher than the national income based on the MPS methodology. As the socialist economy was developing in the late 1970s and 1980s, the share of non covered services was increasing and the difference between GDP and NIMPS was increasing, see Table 1 . Gross domestic product based on System of National Accounts
Market activities
Market activities were covered within the so-called productive sphere. This sphere covers industries from agriculture, mining, manufacturing and services for material sphere (like cargo transport).
Market activities are covered fully and these activities are dei ned by ESA 1995. Industry of the unit is not important for the dei nition of market activity.
Nonmarket activities
Balances of national income covered additional tables for the so called nonproductive sphere. This sphere covered government units and lots of services provided for households.
Non-market activities are broadly dei ned by ESA 1995. These producers cover mainly government units and non-proi t institutions.
Specii c imputation given by the concept
Only selected imputations were carried out like self supply of households and individual housing construction were estimated.
Imputations are performed very often. They are motivated by the ef ort to increase the international comparability of national accounts i gures (self supply, individual housing construction, imputed rent, nonmarket output, i nancial services etc.
Source: Authors' elaboration
Our system of adjustments was prepared to be implemented not only in the Czech Republic but also in other countries 8 . All the estimates of sources and uses of gross domestic product were designed to fi t ESA 1995. When the revised standard ESA (ESA 2010) is put into practice (2014), the set of adjustments will have to be slightly modifi ed. This is intended to be prepared after the Czech Statistical Offi ce publishes revised series of national accounts. The methodology is prepared as a set of adjustments with a corresponding impact on both the source and the use side of the accounts. It can be rather easily implemented in other post-communist countries, as well.
Our methodology focuses on the estimates at current prices and previous year's prices. The approach to statistical defl ation currently used cannot be taken over directly. It has to be slightly adjusted. The main problem represents the lack of detailed data and the fact that researchers have to rely on published data and their defl ators. We combined published defl ators on the industrial level with defl ators for all specifi ed adjustments. Generally it means that the totals are obtained as a sum of all individual components. For example, total gross valued added at previous year's prices (pyp) is obtained as a sum of gross value added (at pyp) in all industries. This is different to the previously used method where all the components were revaluated into fi xed prices of a selected base year. 9 Practically it means that our method ensures higher comparability of annual growth rates because the total output is a weighted average of output of all industries with current weights.
Overall Results
The last forty years of Czech development was quite dramatic. At fi rst, the so-called normalisation came and the planned economic reforms were stopped 10 . In the late 1970s and 1980s Czech economy was gradually losing competitiveness. Dramatic events in 1989 were followed by economic transformation; a new economic history has started. It is very hard to describe and compare two different economic systems but at least some basic issues can be confronted. Besides the development over the time, it is very interesting to compare Czech economy with the economy of several Western countries. With respect to at least limited comparability and data availability, we selected Austria, the Netherlands and France. Unfortunately, data for Germany are not available.
Main indicators of Czech economy in the Period between 1970 and 1990
The results cover the account of goods and services (see Table 2 ) for 1970 onwards. Even the methodology is general; due to the availability of data sources we started in 1970 11 . The account of goods and services was prepared in a simplifi ed form both at the current and previous year's prices. This is very useful for an analysis of the expenditure approach to GDP, see Section 5. 10 For more information see Šik (1990) .
11 The Czech Socialist Republic was formed on 1 st Jannuary 1969, Czechoslovakia became a federation and the data availability increased.
Since the compilation of GDP at current prices signifi cantly differed from NIMPS, it was necessary to prepare a consistent approach to estimates of GDP at constant prices. We decided to use previous year's prices and the chain-linking method to ensure consistency with offi cial fi gures published by the Czech Statistical Offi ce since 1990 onwards. It is clear that gross domestic product is therefore obtained by double defl ation of gross value added (GVA) and separately defl ated taxes and subsidies on products. The following Figure 1 12 describes the real development of gross domestic product. A long time has passed since the social changes in 1989 and therefore we tried not to apply currently valid theories or hypotheses on the period of socialism. We just wanted to change the statistical standard for measuring the economy to assess the development from the perspective of national accounts. It showed us interesting events that played signifi cant roles in our economy thirty or forty years ago. From the point of GDP, Czech economy was decreasing its growth from 1970s to 1980s. In 1982, the economy declined by 1.5%. It was the biggest economic crisis in the whole period of [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . When the economy recovered, its annual GDP growth oscillated around 2%. In late 1980s, Czech economy again decreased its growth; in 1989 the economy reached 1.7%. From the economic point of view, the transformation started after 1991 and in 1990 the unchanged economic system ensured an annual growth of 1%. On the contrary, in 1991 GDP decreased by 10%.
12 GDP and NIMPS in mil. CZK are shown in Annex 1. Long term development of GDP at constant prices and comparison of the development of France, Austria and the Netherlands is shown in Figure 3 . This comparison cannot be used for international purposes but for time comparisons only. Contrary to Figure 2, 
International comparison

The Development of Czech Economy from the Production Side
An important part of the development of the country represents the development of gross value added (GVA) and the employment. Historical data bring us the structure of GVA and total employment in full time equivalent. Both of the indicators represent parts of labour productivity measurement. Therefore we estimate the labour productivity of Czech economy from the industrial point of view and compare our results with global labour productivity published in the 1970s. 14 Data were taken over from EUROSTAT database. It is obvious that the changes were fundamental and the current economy is based on totally different foundations than 40 years ago. These issues are solved by a pure statistical approach 16 . The most signifi cant is the decrease of the share of agriculture (A) from 9.9% in 1970 to 1.66% in 2010. Similar development is found in manufacturing and mining; the share of these industries (B and C) has decreased by 15 Gross value added of the industries in mil. CZK is shown in Annex 3.
16 It is clear that some changes cannot be fully statistically measured, e.g. the change in quality of personal cars produced in the Czech Republic. 
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Figure 5 17 describes the structure of employment in the Czech Republic in the period between the years 1970 and 2010. The most interesting element is the signifi cant decrease of industry A -Agriculture, forestry and fi shing. While this industry represented 15.21% of the total employment of the national economy in 1970, in 2010 it was only 3.2%. This development corresponds to the signifi cant decrease of GVA of the industry in question. On the other hand, other industries (fi nancial activities, education, health, etc.) recorded signifi cant increase during the period in question. In 1970 other industries represented 40.2% of total employment whereas in 1990 it was 41.6% and in 2010 the segment in question grew to 52.1% of the total employment. This was connected with over-employment during the socialism when it was necessary to gave employment to the high number of economically active persons even though they had practically nothing to do. 
Labour productivity
Labour productivity represents one of the indicators describing the development of a country. It is estimated as the ratio of volume measure of output and measure of input used. Gross domestic product or gross value added (both at constant prices) could be used as the output variable. Gross domestic product is a suitable indicator for the analysis on the level of the total economy. However, as Fischer and Fischer (2005) pointed out the estimation includes a number of diffi culties such as the frequency of estimation, three possible approaches, estimation of shadow economy, etc. On an industrial level gross value added is a more suitable indicator. A possible alternative to the concept of gross aggregates (GDP, GVA) may be offered by using net domestic product and net value added instead. For the estimation of the net aggregates it is necessary to use an estimate of consumption of fi xed capital which may not be comparable between countries (due to a different approaches used). To ensure comparability we prefer gross aggregates, namely (with respect to the information mentioned) gross value added. Labour is the most important input in the production process which is why the selection of the best indicator is an important part of the productivity estimation. We can use one of three different concepts as labour input -total employment in persons, total employment in full time equivalent, number of hours worked and labour services 18 . The OECD Manual (OECD, 2001 ) and the European standard ESA 1995 (Eurostat, 1996) recommend total hours worked as the most suitable input. This recommendation, however, raises the question of quality of available data sources and quality of estimates of hours worked. Unfortunately the estimation of hours worked in the period between the years 1970 and 1989 was impossible. Therefore we use the total employment in full time equivalent as the input variable. A productivity analysis should include at least capital stocks as well 19 . However, the preparation of capital stocks valued in line with ESA 1995 is very demanding and it was far beyond the targets of our project.
A historical analysis showed that labour productivity in the Czech Republic in comparison to countries reconcilable in size (Austria, the Netherlands) reached barely 55% of their level. According to the UP (1988) global labour productivity rose by 5.6% in Czech economy, in the 1970s it grew by 4.0% and in the 1980s the average growth of global labour productivity reached only 2.3% in the 1960s.
Using the historical data based on ESA 1995, labour productivity as a combination of gross value added at constant prices of 2005 and employment in full time equivalent lead to very interesting results, see Table 3 . During the period between the years 1970 and 2010 the highest labour productivity was achieved in industries D (Electricity, gas, steam and air conditioning supply) and E (Water supply; sewerage, waste management and remediation activities). Industry D contributed a substantial part to the proportion since it represented approximately 80% of the whole labour productivity of D+E. From the point of view of the average annual growth (Table 4 ) labour productivity of Czech economy was increasing during the period in question. The highest average annual growth was achieved between the years 1970 and 1975 (5.32%). This was caused by an average annual growth of the gross value added (5.42%) and a negligible growth in employment (0.10%). Between the years 1980 and 1985 the average annual growth of labour productivity of Czech economy attained 0.55%. In this period the gross value added and employment increased by 1.08% and 0.53%, respectively. From the point of view of individual industries, the highest average annual growth was recorded in the industry A (Agriculture, forestry and fi shing) between the years 1990 and 1995 (34.73%). It was brought about by an increase of gross value added (17.7%) and a decrease in employment (-12.6%). The deepest decrease of labour productivity was registered in industries G (Wholesale and retail trade; repair of motor vehicles and motorcycles) and H (Transportation and storage) between the years 1990 and 1995 (-8.57%). The reason is a decrease of gross value added and an increase of employment. 
Expenditure Approach to GDP
The development of Czech economy differed between the 1970s and 1980s. The differences can be found in the composition of growth (see Figure 6 ) and in the development of all components of the expenditure method. Between 1971 and 1975 , the annual average growth of the economy was about 5% with strong growth in fi nal consumption expenditures (4.5%) and gross capital formation (9%). The contribution of fi nal consumption expenditures (covering households and government institutions) to the growth was positive (about 3 percentage points). In 1973 and 1974, strong investment activities added 3.5 p.p. and 3.6 p.p., respectively. Since 1976, the growth of Czech economy has been decelerating. The contribution of fi nal consumption expenditures decreased to about 1.4 p.p. The most signifi cant drop affected investments with an average contribution of about only 0.6 p.p. Moreover, in 1978 gross capital formation declined by 2.2% and therefore this slowed the growth of economy by 0.6 p.p. In 1981, Czech GDP declined by 0.2% and subsequently the decline deepened to -1.5%. Gross capital formation decreased in both years with a negative contribution of 2.4% and 1.1%, respectively. The restored growth after 1982 was driven by the increase of fi nal consumption expenditures while capital formation still had a negative effect. The only exception appeared in 1985 when fi nal consumption declined. Since 1986 the average annual growth of Czech economy was lower than 2% with a stable contribution of fi nal consumption expenditures of about 2.1% while the growth of gross capital formation was very low, reaching 0.5% only. Investment activity fl uctuated signifi cantly with an investment peak in 1986 and a drop in 1988. Socialism ended economically in 1990. Since 1991 the development of economy had been very different. Even though investment activity was assessed in the form of its contribution to GDP it has to be taken into account that low investments in the late 1970s had to infl uence the economy in 1980s and undermined subsequently a potential economic growth. When comparing the investment rate 20 , since the mid 1970s the rate was continuously decreasing except 1980 (see Table 5 ). In 1970, the investment rate (hereafter: IR) was about 25.6% and in 1981 22.8%. After several years IR fell to its minimum in 1989 (21.1%). An average IR between 1970 and 1989 reached 24.7%. This growth is very low in comparison with an average rate in the 1990s (27.9%). Figure 7 shows the comparison of IR with capitalist countries (France, Austria and the Netherlands). In this relation, IR was higher in the Czech Republic than in France and the Netherlands and it was usually lower that in Austria. Given that the Czech GDP was lower than in all these countries, the results were not very positive (see Table 5 and Figure 7) . Contrary to investment, the share of consumption of Czech households was not very different from Western countries (see Figure 8 ). Czech households consumed about a half 20 We defi ne the investment rate as the share of gross capital formation on GDP. of GDP in 1976 and this share rose to nearly 55% in 1990. That was an opposite trend in comparison with France, the Netherlands and Austria. While investment rate was rising in the 1980s in the Netherlands and the share of consumption was slightly decreasing. It very often stated that the worsening competitiveness of Czech economy was indicated in decline of the rate of investment and substitution of investment by household consumption. Very low investment rate in the 1980s was followed after 1991 with a peak of nearly 34% in 1996. It seems that Czech economy in the 1980s was rather exhausted and severely underinvested. 
Conclusion
Availability of long time series of GDP and related macroeconomic indicators is necessary for justifi ed evaluations of development of a country. National accounts compiled by the Czech Statistical Offi ce have been available from 1990 onwards since June 2012. Even though this exceeded Eurostat requirements it was still not suffi cient for all users. Within our project we compiled the account of goods and services from 1970 fully compatible with offi cial data. Therefore the key indicator, gross domestic product, is available from 1970 to nowadays. This is an exception between post-communist countries. We focused on the most interesting tendencies of Czech development from the production and expenditure side. We also provided a rough comparison with Western countries. Since the methodology was deeply described in Fischer et al. (2013) we presented only the key methodological issues related to the project. Overall development of the Czech Republic is described by gross domestic product and its components only. For detailed study about Czech economic development, more indicators would have to be used. The key is the identifi cation of macroeconomic development in the 1970s and 1980s. The gradual loss of competitiveness and oil crisis that affected socialist countries later then western capitalist countries resulted in a big decrease of GDP in 1982. Since then Czech economy never fully recovered and after 1991 a new economic system was established. This was connected with a deep decrease of GDP and it took about 5 years to reach the level of 1990. The sharp increase of Czech economy that started after 2000, was stopped in the last quarter of 2008. Since then, Czech economy has been more or less struggling with economic problems. We also analysed the development of gross value added and total employment in full time equivalent from the industrial point of view. In the 1970s the share of industry A (Agriculture, forestry and fi shing) represented 9.9% of the Czech GVA. In 2010 the share of the industry in question in the total GVA was only 1.66%. This signifi cant decrease was caused by the redirection of Czech economy from the primary to the secondary/ tertiary sectors. The same tendency was recorded in the share of industry A on the total employment -15.21% in 1970 and 3.2% in the year 2010. The most signifi cant increase of the industrial share of GVA was achieved in other industries (the sum from industry I to industry T), namely 22 p.p. in the period between the years 1970 and 2010. The increase in total employment constitutes 14 p.p. in the period in question. These two indicators are closely related to labour productivity. We computed labour productivity in CZK and as the average annual growth as well. The highest average annual growth was registered in industry A in the period between the years 1990 and 1995 (34.73%). This increase was caused by the growth of GVA and the drop of total employment. The highest decrease of labour productivity estimated as the average annual growth was recorded in the industry G (Wholesale and retail trade) and H (Transportation and storage) and reached -8.57% in the period between 1990 and 1995. It was caused by the decrease of GVA and increase of total employment.
When comparing the development of fi nal consumption expenditures and investment, it seems that after 1980 fi nal consumption was very high in comparison with investments. In other words, the investments were low and this undermined another potential development in the 1980s. The created product was used for consumption instead of investment.
Even though the description of Czech economy in the period of socialism has to be very rough and simplifi ed it should provide at least some results. The key is the comparison of the production (measured by GDP) and productivity in time. Structural changes are described on a much aggregated level but this may be used as basis for further analyses. Besides, the development of household consumption is used for comparison of usage of resources (GDP). We wanted to illustrate how these indicators can be used for other more detailed analyses. That is why we prepared and solved the project on the reconstruction of Czech gross domestic product. Our results are available free of charge to anyone on website of the Department of Economic Statistics (kest.vse.cz).
